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NOTES AND REVIEWS

W. E. KNowLES-MIDDLETON. Meteorological Instruments.
Toronto (University of Toronto Press), 1941. 213 pp., 160 figs.

This volume is the first general textbook on its subject
in the English language to be published since Cleveland
Abbe’s Treatise on Meteorological Apparaius and Methods
in the “Report of the Chief Signal Officer for 1887.”
The successive chapters cover the instruments commonly
used to measure atmospheric pressure, surface tempera-
ture (air, soil, and water), humidity, precipitation and
evaporation, surface wind (speed and direction), upper-
air wind velocity, the motions and heights of clouds and
the sizes of cloud or fog droplets, and the duration of
sunshine. A concluding chapter is devoted to meteoro-
graphs and radiosondes. Numerous references to the
Iiterature are included throughout the book.

Charles B. Tuch, the designer of the barometer cistern
that bears his name, died in Washington, D. C., on August
1, 1941, at the age of 91, and was buried in Arlington
National Cemetery with military honors.

During the early years of the Weather Bureau, first
under the Signal Corps (in which he enlisted on April 11,
1879) and later under the Department of Agriculture,
Mr. Tuch was engaged in the instrument work of the
Bureau, where his faithful and conscientious services
were of the greatest value. He became the head instru-
ment maker; and had charge particularly of the repair,
calibration, and shipping of mercurial barometers, in
which he excelled anyone else. Prior to about 1890, the
only self-recording instrument at any of the field stations

was the Gibbon anemometer register; as barographs,

thermographs, and other self-recording instruments were

i’f‘ltr(iduced later, their care was also assigned to Mr.
uch.

The two mercurial barometers with which each station
has always been equipped were perhaps the most im-
portant of all the instruments at the stations. Mr.
Tuch’s chief duties were to maintain the readings of these
at the highest possible accuracy. At that time the
barometers were of the so-called ““Fortin” type, having
glass and boxwood cisterns with chamois skin bags per-
mitting of the adjustment of the mercury level. The
maintenance of these instruments involved not only the
cleaning and frequent renewal of the cisterns, but also the
fitting of new glass barometer tubes, which had first to
be filled with vacuum-distilled mercury of the highest
possible purity. Before issue for use, each instrument
had to be carefully compared, by readings extending over
several days, with the primary standards of the Bureau,
and its scale adjusted until the correction for instrumental
error was found to be no greater than four thousandths
of an inch. The experience gained in this work led to
the invention of the so-called Tuch barometer cistern,
in which the perishable boxwood chamois skin container
for the mercury was replaced by a sturdy metal cylinder
with mercury-tight plunger to adjust the level of the
mercury to the ivory point for a reading.

Mr. Tuch remained connected with the Weather Bureau
until 1916.

METEOROLOGICAL AND CLIMATOLOGICAL DATA FOR NOVEMBER 1941

[Climate and Crop Weather Division, J. B. KINCER in charge]

AEROLOGICAL OBSERVATIONS
By HoMmER D. Dyck

Mean surface temperatures for November were from
2° to 4° F. above normal over most of the country with
the exception of an area in the central Gulf States which
was slightly below normal.

At 1,500 meters above sea level the 5 a. m. resultant
winds for November were from directions to the south of
normal over most of the country with the exception of
Texas and Oklahoma, where they were from directions to
north of normal. Although a comparison of the morning
resultant winds at 3,000 meters was not possible for the
lake region, the Ohio Valley, Cealifornia, and Nevada,
the winds at this level were from directions to the south
of normal over most of the rest of the United States with
the exception of New Mexico, Oklahoma, and Texas,
where resultant winds were to north of normal. At 5,000
meters a good comparison of the 5 p. m. resultant winds
with the corresponding 5 a. m. normals was not possible
over most of the country. It may be noted, however,
that these afternoon winds were from directions to north
of normal over California and the southern plateau region
and from south of normal over the central Great Plains.

At 1,500 meters resultant wind velocities were above
normal over the northern half of the country, west of the
Rockies generally and over the central Gulf States, and
below normal elsewhere. At 3,000 meters a comparison,
of wind velocities, was not possible over the lake region,
the Ohio Valley, California, and Nevada, but resultant
velocities were below normal generally over the southeast,
the southern plateau and extreme northern Montana and

above normal elsewhere. At 5,000 meters all stations
where a comparison of the 5 p. m. resultant velocities
with the corresponding 5 a. m. normals was possible,
had above normal velocities. These stations were located
over the western half of the country and the central and
southern Great Plains,

A correlation between mean surface temperature de-
partures and deviations from normal resultant wind direc-
tions is evident. At both 1,500 and 3,000 meters there
are areas where a turning to northward of normel took
place which have the same general shape as the area where
below normal surface temperatures occurred. These
areas where the winds turned to northward are, however,
displaced somewhat to westward of the area where below-
normal temperatures were recorded. The remainder of
the country recorded above-normal temperatures and
resultant winds to south of normal generally.

When the 5 p. m. resultant directions are compared to
the corresponding 5 a. m. resultant directions, a turning
to northward during the day is noted at the 1,500 meter
level over the lake region, the upper Mississippi Valley,
Alabama, Georgia, and South Carolina, while a turning
to southward occurred over the rest of the country gen-
erally. At the 3,000 meter level no well marked pattern
of change was evident; it may be noted, however, that the
number of stations where turning to southward during
the day occurred was about double the number where the
opposite shift occurred.

The 5 p. m. resultant velocities at 1,500 meters were
lower than the corresponding 5 a. m. velocities over the
Atlantic States, the Ohio Valley, the Gulf States, and the
northwest generally and were above the morning velocities
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over the rest of the country. At 3,000 meters no compari-
son was possible over the northern part of the country
east of the Mississippi, but elsewhere the afternoon wind
velocities were generally higher than the morning veloci-
ties with the exception of a few scattered stations.

The upper-air data discussed above are based on 5 a. m.
(E. 8. T.) pilot balloon observations (charts VIII and IX)
as well as on observations made at 5 p. m. (table 2 and
charts X and XTI).

Radiosonde and airplane stations located in the southern
part of the country recorded on the average the highest
mean monthly pressures at each of the several standard
fevels from 2,000 to 17,000 meters. The highest mean
monthly pressure occurred over both Brownsville and
Miami at standard levels from 2,000 to 6,000 meters, in-
clusive. From 7,000 to 14,000 meters, inclusive, Miami
recorded the highest mean monthly pressures while at
14,000 meters San Antonio also recorded the maximum.
The maximum pressures at the 15,000, 16,000, and 17,000
meter levels were recorded over San Antonio. The lowest
mean monthly pressure occurred over Sault Ste. Marie at
all levels from 2,000 to 17,000 meters, inclusive. At the
15,000 and 16,000 meter levels, Portland, Maine, also
recorded minimum pressures.

Mean pressures at the surface and at 1,000 meters were
higher this month than in October over the southern Great
Plains, California, and the plateau region with the excep-
tion of the State of Washington, and below last month at
these levels elsewhere. Up to and including the 3,000
meter level, mean pressures for November were higher
than during October over the southern plateau region and
California and below last month over the remainder of the
country. With the exception of Oakland, which recorded
pressures higher than the previous month up to 9,000
meters, all other stations recorded pressures lower than
those for October for all levels above 3,000 meters. The
decreases from the previous month were quite substantial
over the eastern half of the United States amounting to
as much as 12 or 13 millibars at from 7,000 to 9,000
meters over some stations in the Lake region and the Mis-
sissippi Valley. Pressure gradients this month were
steeper than last month over the far northwest and over
the South and about the same elsewhere. The steepest
upper level pressure gradient for November occurred be-
tween Sault Ste. Marie and Joliet at the 6,000 and 7,000
meter levels where there was a change of 1 mb. pressure
for each 37 miles of horizontal distance between the two
stations.

The mean temperatures for November were considerably
lower than October’s for all stations and all levels up to
about 12,000 meters. Above this level temperatures this
month were higher than last month’s east of the Rocky
Mountains generally and below last month’s over the
remainder of the country.

Mean temperatures for November 1941 were consider-
ably higher than those for November 1940 over most of
the United States at nearly all levels with a few scattered
exceptions. These exceptions where lower temperatures
occurred were over Brownsville, at levels up to 13,000
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meters; over Charleston from 3,000 to 19,000 meters in-
clusive; over Miami from 3,000 to 13,000 meters, and over
Portland, Maine, from 5,000 to 11,000 meters.

At 1,000 meters mean temperatures for November were
above normal generally. At 3,000 meters they were also
above normal, except for California and the Northeast,
while at 5,000 meters mean temperatures were below
normal generally over the Pacific coast and the central
plateau region, the western lake region, the central Great
Plains and the Northeast.

The mean relative humidities for}the month at the 1,000-
meter level were somewhat below normal over the Middle
Atlantic States and parts of the South and somewhat above
normal elsewhere. At the 3,000- and 5,000- meter levels,
humidities were below normal over the Missouri Valley
and Oklahoma and above normal generally elsewhere.

The altitude at which the mean monthly temperature
of 0° C. for November occurred varied from the lowest
(500. meters) over Sault Ste. Marie, to the highest (4,300
meters) over Miami, Fla. The level, at which, on the
average, freezing conditions occurred was lower this
month than last over all of the United States. This level
was much lower than it was last month over the Lake
i«zgi(ﬁn, being 2,000 meters lower over Sault Ste. Marie,

ich.

The lowest free-air temperature recorded during the
month over the United States was —84.0°C. (—119.2° F.).
This temperature occurred over Charleston, S. C., on the
morning of November 25 at an altitude of 16,000 meters
(about 10 miles) above sea level. The lowest temperature
for the month over San Juan, P. R., was —87.3° C.
(—125.1° F.), observed at 18,100 meters (about 11.2
miles) above sea level on November 24.

Table 3 shows the maximum free-air wind velocities for
various sections of the United States during November as
determined by pilot-balloon observations. The highest
observed wind velocity for the month was 85 m.p.s.
(190 miles per hour) observed over Greensboro, N. C.,on
November 8. This wind was blowing from the south-
southwest at an elevation of 7,650 meters (about 4.8
miles) above sea level.

The highest November wind velocity observed during
the last 5 years in the free-air layer from the surface to
2,500 meters was 55.8 m.p.s. (125 miles per hour) observed
blowing from the west-northwest on November 14, 1938,
over Washington, D. C., at an altitude of 2,500 meters
(about 1.6 miles). On this same date and over the same
station and blowing from the same direction as the maxi-
mum wind described above, the maximum wind in the
last 5 years for the level from 2,500 to 5,000 meters was
recorded. This wind had a velocity of 69.1 m.p.s. (154
miles per hour) and was blowing at an elevation of 2,620
meters (1.6 miles). During the same 5-year period a still
higher wind velocity, 98.4 m.p.s. (220 miles per hour)
was observed in the layer above 5,000 meters. This wind
was blowing from the north at an elevation of 11,120 meters
(about 6.9 miles) over Winnemucca, Nev.; on November
22, 1940,
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TABLE 1.—Mean free-air barometric pressure in millibars, temperature in degrees centigrade, and relative humidities in percent, oblained by
airplanes and radiosondes during November 1941—Continued

Stations with elevations in meters above sea level
San Diego, Calif.t Sault Ste. Marie, Seattle, Wash,! Spokane, Wash, ‘Washington, D. C. Anchorage, Alaska Barrow, Alaska
(19 m.) Mich. (221 m) (27m.) (688 m. (26 m.) (42m,) (6 m.)
& & @ @ & & &
‘(“tigudg E I E [ % ) 5 ) E t E P E .
meters; 2 b8 B B {2 » k|2 B
m.s.l. | Z18 g g5 g[8 NG 35 3
L] ) .-m © ._m o “V) '—v) o ._.rn © .-m ©
g g |28 W g |8 [s8 g |5 sk g |2 =8 g |2 o8 g |2
l-l== @ d; 'g H:: [ ‘; 'g I-A.H @D E ﬁ ku @ : ‘2 h“ o : ’g ‘-IH [ : f) I--'.J @ : —Z
= I+ = = I
sl g 2 |8 fé’ 3| & |2 é 2128 1% g’ 2| & (55|38 R g Bl E (8153 & |2
g 2 g g 2 3 g = 8 g ] 2 g 2 4] g |2 2 g £
= 4 > S 5} () =1 S (4 = @ 3 |2 = > (] =1 < < |2 4 3 <
Zz | & | & Az | & | B8 |z |&] & |Rlz | & | B (dlz | & & |[Rlz|& |8 [Blz &8 & |2
Surface_.__._.. 27 11,013 | 16.5 (81| 30{ 985 1.5 (82130 |1,014 8.0 87|30 948 3.6 | 88 | 30 (1,018 g0l6413( 999 —6.2| 73| 30 {1,014 |—10.81{ 91
500. ... 271 967 16.7 | 60 | 30 | 952 0.0[8)30]| 958 b 2 ;3% PO (S (S ----| 30| 960 9.6 |556]20] 043 | —6.0 (68 | 30| 950 }—15.3 | 88
1,000_. 27| 902 | 14.5148 | 30| 894 | —24 | 821430 | 902 5.3|72130] 902 487830 | 904 6863|290 84| ~7.1(65|30| 89 |—156| 83
1,500._ 27| 850 ) 11.9 1 41 | 30| 830 | —4.2 |82 30| 848 2672130 848 27171130 850 4.8|650|29| 820| —-9.1)63|30| 832 |—-17.0| 80
2,000 27| 801 9413630} 78| —4.9|72]{30( 797 0.1(65(30| 797 0.2]167(30] 799 28|49 | 20| 7771—-11.6 {60 |30 | 778 |[—19.2| 78
2,500__ 2t | 763 67131|30| 739|—6.5|60]30( 748| —2.2| 60| 20| 740| —2.4 65|30 751 0.9:48 (20| 727 |—14.2 | 67|30 | 727 {—21.8 | 77
3,000__ 27| 08 3.7127(30) 62| —9.1 | 68|30 702| —4.7 (58| 20| 703 | —50|62|30( 706 —1.3 (45 20| 681 [—17. 55130 679 [—24.1 75
4,000._ 27| 626} —1.7126 |30 608 |—14.6|68[30) 618 |—10.8 50|20 | 618 (—10.7 | 5530 | 621 | —6.7 | 41 | 20 | 505 [—23. 53 30| 591 |-20.86| 72
5,000... 27| 561 | —7.6126)20; 532 |—20.8|66|30) 542 |—17.4 64| 28| 542 (—17.4 | 54 | 20 | 546 |—12.2| 37 | 27| 518 (—~30.3 | 52| 30| 513 [—-359 | 70
6,000.. 26| 484 |—14.2 | 34 | 27| 464 |~27.4 |64 |30 | 473 {—24.3 | 64 | 27| 474 |—24.5 | 54 | 27| 478 |—18.9 | 35| 27 | 440 {—36.9 | 60 | 30 { 444 (—42.5 |____
7,000__ 25| 424 1—-21.4 | 37| 26| 403 |-34.1 60|30 | 412|—-31.4 66| 27 412 |-31.5 56| 25| 418 (—25.8 {3527 | 388 |—42.8 | .__| 30| 382 (—48.6 |.___
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16,000 ___..._.. 7| 107 |—68.6|.___|10( 101 |~556.2 | ___|14 | 103 (—50.8 (____| 14| 103 |—58.9 | ___{17( 104 |—64.1 [ ___| 7 ----| 10 94 (—51.9 [ ___
17,000 _...___ JEVUUES PRI (R, | 7 86 |—56.3 |.._.} 7 87 [—60.0 [-..__] 6 88 [~59.4 [____| 15 88 |—64.9 [.__.[_.. JECHE RPN PSR S, -
18,000 ... RV (R R, RPN (VSRR PR PRSP JROSUEY RIS PRSI DS, RNV (EPIPIEN PR R -.-.| 8 76 |—65.1 | |.._- JRONDREY PV I R -
Stations with elevations in meters above sea level
Bethel, Alaska Coco Solo, C. 2,11 Fairbanks, Alaska Juneau, Alaska Ketchikan, Alaska Nome, Alaska San Juan, P. R.
(7m.) (15 m.) (156 m.) (49 m.) (26 m.) (14 m.) (15 m.)
g g g g g g g
Altttade |3 b |2 b3 b |3 b |2 2 |3 e % B
et ] -~ -2 . = -
(moters)  [o g [e 5[ 33 s [e =R 3 [3 ]
m.s. L. .- @ - ° .- -] ® 2 o -2 @ -] o
5§ g |8 |s5 § |58 g B sk 5 |8 sE g |5 =8 § B =5 § |5
l-u o @ f) 1-1"a o [} g nu @ .g u“ 2 g -qﬂ: l-a @ 3 'g h“ @ K] f: H,.; © E -g
[ ™ 5 =
E1E 2 S8 (B2 |E8 B 2 28 |8 |2 58 |8 |2 |88 |8z |58 8z |8
8 8 5 (S5 |28 |51B 28| 2 (382 |E |28 2|8 (2B |25 s8/28)|¢ |3
Z Ay 5] = |z Ay 3] B[z A 3] = |z Ay 13 -4 A S R |Z P 3 /B (Z N 3] 5
Surface......_. 26.3 | 89 | 30 28 5.5 (8|30 30 (1,012 | 24.8| 89
500___ - 24.4 | 87 | 30 28 3.3 |84 | 30 30| 058 | 23.4 | 80
1,000 . 21.2 | 87 | 30 28 0.2 |84 | 30 30 905 19.5| 86
1,500__ - 18.1| 76 | 30 27 —2.7|82]30 30 | 854 16.7 | 85
2,000 - 15.3 | 73 | 30 27 —53 |79 30 | 805 14.3 | 8
2,500__ _| 24 12.8 | 63 | 30 27 -7.9|73 |30 30| 768 | 1222 | T3
3,000__ o 24 10.1 | 50 | 30 27 —10.6 | 68 | 30 30| 714 ] 10.0 | 64
4,000_.. o| 24 3.7138 |20 —18.7 1 62 | 27 30 | 633 4.5 60
5,000__ o] 24 —23.4 16926 20 | 560 | —1.1| 55
6,000__ o 24 —20.6 | 57 | 22 20| 493 | —-7.0| 53
7,000__ 123 —36.2 | 57 | 21 20 | 433 |—-13.5| 45
8,000__ o] 22 —43.0 |.___| 17 20 | 379 |—20.4 ] 44
9,000 _ .| 22 —48.7 |...| 17 20 | 330 |—27.6 | 40
10,000. b2 —5LT7{.._.]13 281 287 1-34.6 | 38
11,000 -l 22 =521 ....113 28 | 248 j—41.7 [.___
12,000_ -l 20 —50.7 |----] 12 25 | 214 |-48.7 |..__
13,000_ -| 18 —50.6 {.__.[ 11 26 183 [~56.0 [-__.
14,000 17 —50.84.___| 9 25 156 (—63.4 [.__.
15,000 -| 12 =613} __..| 9 24 132 [—69.9 |.-_-
16,000_ 5 JRRPIN S B 23| 112 |—74.81 __.
17,000_ - i} 22 94 1782 | ___
18,000 R 20 78 |—-T7.8 [.__.
19,000 - 19 66 [—74.6 [.___
,000_ - 16 56 |—69.8 |-
21,000....._... R IR FOUP UGN RN PRI N, PRI ROUY (RN S, RV DRSO I RSSO ROUPUOR SPRUIR (R RN SO VR NI e 7 47 |—65.0 |.---

All observations taken at 11 p, m., 75th meridian time, except at Lakehurst, N. J., where
they are taken near 5 8. m., at Norfolk, Va., at about 6 a, m., at Coco Solo, C. Z., at about
7 a.m,, at S'}. Thomas, V. L, at about 8 a. m., and at Pearl Harbor, T'. H., at about 7

8. m., E

Number of observations refers to pressure only as temperature and humidity data are

NOTES

FOR TABLE I

17, 8, Navy.
? Airplane obse:

missing for some observations at certain levels also, the humidity data are not used in
daily observations when the temperature Is below —40.0°,

rvations.

None of the means included in this table are based on less than 15 surface or 5 standard
level observations,
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LATE REPORTS

OCTOBER 1841 SEPTEMBER 1941
Barrow, Alaska (6 m.) Pearl Harbor, T, H. (7 m.) Swan Island, W, L. (10m.) Barrow, Alaska (6m.)
Altitude (xileters)
m,s. L.

Number Number soo| Number Number Relative
of ob- Pres- | Tempera- %ﬂ%tihv_e of ob- | Pres- | Tempera- %ﬁ%‘ﬁldv_e of ob- { Pres- | Tempera- Igglrt:lti{iv_e of ob- | Pres- | Tempera- | humid-
serva- sure ture it serva- sure ture it serva- sure ture it serva- sure ture ity
tions ¥ tions y tions ¥ tions

31 27 1,014 24.1 78 31 1,012 7.1 83 31 1,017 0.0 88
31 27 958 20.6 84 30 9 4.2 20 31 956 0.2 79
31 904 17.3 89 30 906 21.4 84 31 898 —0.4 69
1,500. 31 27 853 14.7 86 30 854 18.8 76 31 844 —18 63
2,000 31 804 12.4 s 31 805 16.2 73 31 792 —3.6 60
2,600. 31 27 757 10.7 56 31 759 13.7 70 31 743 —5.8 56
3,000. 31 27 713 9.0 41 31 716 11.2 85 31 697 —8.4 54
4,000 31 26 631 3.8 32 31 634 6.0 61 31 612 —14.3 52
5,000_ 30 26 567 -2.1 27 31 561 1.0 56 30 536 —20.9 50
6,000. 29 25 490 —~8.8 28 30 404 —4.5 52 30 467 —28.0
7,000_ 28 24 430 -15.0 39 30 435 -10.3 51 29 405 —36. 2
8,000 28 24 376 -21.8 42 30 381 —16.6 47 29 3560 -—42. 4
9,000_ 28 24 327 —29.0 43 30 333 ~23.5 45 29 301 —49.0
10,000 28 24 285 —37.0 |coeeee - 30 —30.7 44 29 —~53.6
11,000 - 28 22 246 —45.3 |- 30 261 —38.4 43 29 222 —53.
12,000 28, 23 2éé —54 8 - gg 221“75 —46.4 | ______.. % }g _211)3
27 1 1 —61 - 1 —54 - —49.
14, 7 17 153 —68.8 |. 24 159 —62.3 |- 29 139 —49.5
24 13 129 —74.4 | 23 135 —70.0 |- 29 119 —49.5
1 19 10 109 ~79.1 |. 23 114 —76.8 |- 28 102 —49.5
15 8 91 —79.2 | .. 20 95 ~81.2 |- 23 88 —49.8
_____ 6 6 76 —78.1 |ceeeeaeo 18 80 —%g - lg gg —g(o)é
______________________________________ 11 67 —78.7 |- —50.
...................................... 6 56 e 71 PSRRI PR RS ENITS S ——

TaBLE 2.— Free-asr resultant winds based on pilot balloon observations made near & p. m. (?5th meridian time) during November 1941. Direc-
tions given in degrees from North (N=360°, E=90°, §=180°, W=270°)—Velocities in melers per second

Abilene, Albuquer- | Atlants, Billings, | Bismarck, Boise, Browns- Buffalo, |Burlington,| Charleston,| Chicago, |Cincinnati,| Denver,
Tex. que N. Mex. QGa. Mont. N. Dak. Idaho ville, Tex. LY. Vt. 8. C. 8 Ohlo Colo.
(537m.) | (1,630 m.) (209 m.) (1,095 m.) (512m.) (866 m.) (7Tm.) (220 m.) (132m.) (17 m.) (192 m.) (162 m.) (1,627 m.)

Altitude

(meters) | & a a A A a a g g g g | ]

m.s. 1l |2 2 g g 2| q S Sl g Sl a Sl g 2| a £l q gl g Sl g
S8l m|E|l8inlE|8in|El8lm|B|lE8|n|E|l8 |8 lnlE|8|nl8|8|n|Bi8 |nlE|lE|lnle|lsln|B|leir
:':;.*:5'::tzr:z:::::::z;:::::::a:g::::u:,_:g:::.*:zsz
3883383383383883;883883383389,383083“83”8
2l B3 (2l8|<ie| & E.n-‘-:"a‘,n-h"q‘;.c--'f‘-’E‘;,n-h'E'a.n-ﬁEn-bﬁa-hsn-h'aa'gﬁn-g‘s
OQ>OQ>OQ>OQ>OQ>OQ>OQ>OQ>OQ>OQ>OQ>OQ>OQ>

Surface .- 30| 228| 2.2{ 29| 215| 0.9| 28| 318| 0.9 3.6 30| 319] 0.6] 29| 70| 2.9] 27| 242| 6.3| 28 208 1.6 30{ 9| 0.5| 28| 248 3.8| 30| 231| 2.2| 28| 266 1.1

500. - - e e foe- -l ] 28] 326( 1.2 U O PO 75| 3.3( 27} 245| 9.9] 28| 220| 5.9( 80| 1f 0.8 28| 242, 6.6 30| 232 5.2(-_.

1,000 30| 226| 2.9 -.[----|---.| 28] 282] 0.9 5.7 30| 166| 0.1| 24| 106| 1. 8| 25| 247|13.7| 26| 250| 8.2( 20| 289] 1.5| 24| 250|110 28| 2421 7.2|__.

1,600 20| 287 4.7 -.|----|----] 28] 304} 1.6 9.5| 30| 2091 1.2| 22| 177| 1.2| 22| 261(13.6] 22| 266; 0.9 27| 272 3.1 2i( 260|12. 1| 26| 256/ 9.4/ .| __.|-.--

2,000 20 253| 5.8 20| 241| 1.7 24| 284{ 3.1 10. 5¢ 30| 254| 3.4| 19 2.2| 19| 265155/ 15| 276/12.0] 27| 265| 5.1} 18| 264!13. 4| 23! 261/10.1| 29| 206 2.1

2,500 25 277) 7.0( 29] 285( 3.2| 24| 283| 5.2 12.9] 26| 268| 5.5| 17} 267 3.1| 15| 260|15.9___{-.__|_...] 24| 257} 7.4| 16| 27115.1 19! 274(11.7| 29| 301| 3.1

3,000. 25| 277| 7.8| 20| 299| 5.3| 24| 276 7.0, 15. 1| 24| 275] 7.8 14} 283| 5.0| 11| 272[18.9|.-_|----|--_-| 24| 258| 0.2 16| 270|16.0| 18| 278:12.0| 28| 296! 5.7

4,000. 24| 281 9.8| 28| 300| 8.8( 22| 270| 9.3| 19.0{ 21| 271| 9.9| 13} 286| 8.3|.__|.___|-._-|-__[----|---_| 22| 248/12.2| 13| 271|15.2| 14| 280,14:3| 27| 310| 8.9

5,000. 23| 285|11.9| 27| 208/10.9( 20| 280;12.0| 19. 8| 18| 269(10.9| 11| 249 8.9 aee-f-=--] 18} 251(13.4 27| 308 9.8

6,000 23| 285|14.9] 25 208|11, 5( 18| 274/14.1 21. 6] 15{ 278|12.0{ 10| 289|11.6 _o--|---_| 15| 249(18.0 -| 24| 31212.0

8,000_ -| 18} 287(21.9| 22| 289(15.3| 15| 279(13.4 B.7--|--—|-- .- - - _1 22| 304|14.3

10,000. ...} 11f 2908(25.0( 18| 289(19.7| 10/ 277 D 3% 1SR RNV PR (ES PR (R NUN IR PGS NN PN 16| 310{19.4

12,000- . ... 10| 285|21. 2| 11| 205|18. 9] |- --|cooc|-c|-mmnfmmocf-m o m o [e o[- n | o e e |- RN RN [, . 11| 29720.2
El Paso, | g1y Nev J&larilgn Greens- Havre, Jackson- | Las Vegas, Little Medford, Miami, Minneap- Mobile, Nasghville,
Tex. a %‘m m) Colo. | boro, N. C. Mont. ville, Fla. Nev. Rock, Ark Oreg. Fla. olis, Minn. Ala. Tenn,
(1,196 m.) 4 - (1,413 ﬁ]) (271 m.) (767 m.) (14 m.) (570 m.) (79 m.) (410 m.) (10 m.) (265 m.) (8 m.) (194 m.)

Altitude

(meters) w 2 w w 0 w @ 0 0 0 0 n )

m.s.l. | § g g g g g g g g g g g g
fégm‘sgm‘égh‘égh‘sghfégh‘sgh‘égh‘égh‘égmfégm‘sgh‘;gh
sls|elelEl=stelglglr|lgislElBl2(BiB8(2EIB | B |2|B|5 slgirlg |2l | 8BS |52l B28
Lo 0 | 9| o [238 B RS 3R I AR Q| B O DBl O SRR~ 1 O &9 B9 Q 33 Q| &l O S (&l o Q| =] o 133
3223&‘:.23§2$§£3§,’2$22$§23§§3§2§§23223§2322
a|lE|Bie|E|B|L]: 5 |2 | T 2| A IE-RECRE-IE S |2 CAERE CREAE CRE-IE D |2 |- s |le| 82|
Slalsic|lalglolals|lo|lal|glolalr|loiais|ojlAals|o|A|»|0jA|>|o|AlF|O(A|BO|R|>(|O(R|>

280 20| 230 1.9| 28| 260| 3.1} 28| 16{ 2.1 30| 30| 1.1| 20| 216| 0.9| 27| 176| 0.3 20 56/ 2.4| 20} 278 2.1 30; 35 0.8 28| 242| 0.8
R 20| 234 3.1|___{--.-- | es| 82l 1.5 |.__1.___] 20| 219} 2.0| 27| 160 0.4| 20] 71| 3.9| 29| 273| 3.5( 30| 27| 2.0 28| 220 1.9
. 20| 245! 4.1| 28| 255| 7.7} 28| 300| 0.7| 30| 19| 2.7 27| 237| 3.4| 27| 144| 2.0| 20| 70| 2.5 26| 272{ 6.3| 297 19| 1.7| 27| 242} 3.4
. 20| 261| 4. 6| 28| 268|12.5| 28| 257| 2.7| 30| 24| 2.5 26| 266| 5.3| 27| 192| 2.7| 25| 203| 0.3| 23; 275(10.5| 28| 311| 1.7} 25| 241 4.8
1.9 20| 270! 6.5| 28| 276|12.8{ 25| 263| 5.4| 30| 339| 1.0| 26| 273| 6.2( 25| 213| 3.9| 21| 220| 2.5| 18] 275(13.6| 26| 276/ 5.2| 23| 262| 6.1
3.8 27| 266{ 7.5| 26| 279(12.8! 25| 263| 7.0 30| 316| 1.4| 23| 274| 6.2| 23| 233} 4.2| 17| 224] 4.8| 17| 277|14.3| 24| 272( 5.7} 21| 263 6.5
5.9 27| 263(10.0] 20| 283(13. 4! 24] 250 8.5| 30| 305| 2.5/ 23| 271{ 7.5| 22| 250 4.5| 17| 236} 4.7| 16| 280(15.8| 21} 272 6.4| 21| 264)| 7.5
7.4 25| 261|11. 8] 13| 206(13. 5 22| 25511.4| 20| 203| 4. 2| 17| 270{ 6.8| 21| 278] 5.9| 13| 244| 6.1} 16| 283(19.3| 18| 272( 8.5 17| 272|11.4
9.8 95| 250(15. 2] 12| 292(14.3| 19} 258(11.9| 28] 302| 6. 2| 15| 205] 7.7| 20| 281 7.4| 14| 244) 6.9| 14| 286(24.3| 14| 274[11. 1| 13| 272/13.2
10.8 23| 265|18.3;___{__-- ___.| 20 260[14. 5| 28( 301| 9.1| 13| 296] 7.3| 18] 301(11.4] 14| 247| 9.0| 10| 288|28.4|___|..._ o---| 12} 277115.7
16.1 20, 8|___|-_-- 14| 261119.7] 24| 206(12.7}___|--__|----| 14] 316|16.3| 12| 267(14.3 R ) OO BRI R
19.3 23. 4| |- cofeooa|----] 23| 294[18.8|___ . 1] (S -

2,000 _____ 17] 308/20.8 25, 4 - _| 19{ 302(21.3f.__ JR -

14,000 __.. 14| 306(19.2 16{ 302|20.7|_. PR P -

____________ JEUU (SN [ JE f 5302 V] 1S N SO RPN USROS PUURS NPUVIVRN JUPRVES NPV SRR DROREY FPUEps DU U WOIpioly R PIOUR PR N
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TABLE 2.—Free-air resultant winds based on pilot balloon observalions made near 5 p. m. (?5th meridian ttme) during November 1941, Direc-
tions given in degrees from North (N=360°, E=90°, 8=180°, W=_2870°)—Velocities in melers per second—Continued
New York,| Oskland, | Oklahoma | Omsha, | Phoenix, g}?m% 8t. Louls, | San An- | 8an Diego, Sﬂ‘éﬁgt' Seattle, Sggkane, ‘Washing-
N.Y. Calif. City,Okla. Nebr. Ariz, DX"( . Mo. tonio, Tex. Calif. Mich, Wash, ash. ton, D. C.
(15m.) (8 m.) (402 m.) (306 m.) (338 m.) - (181 m.) (180 m.) (15m.) (12m.) (603 m.) (24m.)
(982 m.) (230 m.)
s
me ] m n [ o =] n n 2] ] 0 n
m.s1 |8 g g g g g § g 8 g g g g
S| a S| g Sla 2| g Sie Slq S| g 2|l " =R S| g Sle Bl g Bl g
ElS|&|E|2| 8|8 1S |8|S|E|E|S|BIEIS(B(EIS(B(E|IS|8(B|S|8|EIS|8|8(S|8|E|S|8|8(2(8
5218 (elS18lel8i8 sl 18|88 2|88 |8(8/818l82i8|8/8!/8%|c18/2ls|8(g(2l8]|5|8]2
BlE|3|2|A|3|8l&|2 (815|225 |s|8lE |3 8|8 (3128|833 18|E(S|8|E(3(8 8|38\ &8(313/8]|3
ClA|F|OjAP |OIR|PIDIA > |O|AI>|O|R BIO|R|I>|IO|A|PICIAIP|O|AIFIO|A|P|OIR|>O]|A ]S>
o71| 4.0{ 27| 253| 1.7| 20| 227| 2.5| 27] 231] 2.6| 30| 150| 0.4] 30| 339| 3.9 27| 242| 2.9] 30| 82| 1.3{ 30| 205| 2.8] 22| 300( 1.7} 24| 206 1.3} 27| 196| 1.2 30| 252( 2.3
268 7.2| 27) 201| 0.9| 20| 231| 29| 27| 232| 3. 4| 30| 118] 0.4|_._|-___|.___{ 27| 247| 4. 9| 30{ 107 L.1| 30| 200/ 2.4| 22| 276| 2.5| 24| 190! 3.4[.__|____|.___| 30| 254| 3.9
271| 9.0] 20| 76| 0.2| 20| 232| 4.2| 27| 265| 6.9| 30| 80| 0.8| 30| 337| 4.0| 25| 253| 6.6| 20f 151| 0.6 20| 70| 0.2( 10| 273f 4.9| 24| 194] 6.1| 27| 207| 32| 29| 263] 4.8
279110. 4] 20| 163] 1.0} 27] 267| 6.3 25| 277) 8.4; 30| 117| 1.0| 30| 314| b.9| 22| 267| 8.4| 20| 255| 2.0| 26| 6] 1.2| 13| 272| 7.9| 24| 206| 7.6 24| 225{ 5.7| 20| 273 7.4
271/10.9| 19| 266| 0.9] 24| 278| 7.6| 19| 262(10.7| 30 128] 0.9{ 20| 301| 9.0| 19| 260{10.5| 27| 266( 4.4| 281 14| 1.4{___[.___] __! 19| 206| 7.5| 23| 241| 6.4| 20| 270/10.0
270(12. 4] 18] 341| 1.5| 24| 278 7.8/ 19| 269]10.7| 30| 199] 0.2| 27| 304{10.6| 18| 268(10.4| 26| 270| 6.1{ 28] 335| 1.9|___|____| _._| 19| 221| 7.7| 21| 254| 7.6| 2| 281[11.6
264{11.3| 17| 353| 2. 5| 23| 267 &.4| 19| 271|11. 2| 30| 2711 0.9| 26| 304|12. 3| 18] 269{12.0| 25| 275 8.2| 27| 325| 3.1|___{____|____| 16| 234] 7.1| 18| 269| 9.7| 22} 279|12.8
—--|-.-] 17} 327] 4.3] 20 27010.1| 19| 27312 9| 28| 284] 3.3| 23| 306|13. 6| 17| 27213. 6| 22| 270| 0.8] 21{ 300 6.3|-__ 13| 258 9.4( 14] 284| 9.3| 20| 26814.6
JColooo| 15| 338| 6.0| 19| 268[12.5| 17| 278[14.4] 26| 204 6.7( 21| 304(15.0| 16| 280|15.6( 19| 265(11.4| 17| 290( 8.1} " 2.7 290{11. 4| 16| 270(18.3
TIUT1ITT) 1| 328| 8.1) 16| 284(13. 4] 15| 282{15. 2] 24| 282110.1| 19| 308|16.3] 13| 284|16.0] 18| 268|12. 3] 14| 209] 8.2|___ e .7| 15} 266/18.9
oo |12l 312013, 6] 10| 282(19. 2 23| 278[16.9| 16| 322)19.7(__|.._. .| 14| 2880170 | ___|.___|-oC SN O OO I e T
e T o) 17| 290)18. 5) 12/ 326{22. 13) 273(18. 7| | ) T
e e e oo ao] 12| 290(18.5] oo (o] OO DU Y NN SO S VUGS NN OO D) NSRS N MU BRSSO AN N M

TasLe 3.—Mazimum free-air wind velocities, (m.

. 8.), for different sections of the United States based on pilot-balloon observations during

November 1941

Burface to 2,500 meters (m. 8.1.) Between 2,500 and 5,000 meters (m. 8. 1.) Above 5,000 meters (m. 8. 1.)
4 g, . g, 3 g,
Section 5 [ - gk - 5 ] -
S | Diree- @ u 2% | Direc- A @ | Direc- ow s
8 8 Hon g g Station 83 tion S g Btation EE tion g g Station
| = %’ . E = 2 " =3 32
= = ] = @
= 4 |A = 4 |A b < A
Northeast ! _______ 48.0 | WNW.__| 2,500 | 27 | Boston, Mass. . _.._. 61.0 | WNW__| 2,080 | 27 | Boston, Mass_______ 63.5 | W___.... 6,190 | 27 | Portland, Maine.
East-Centrala. ____| 36.1 | WSW___| 2,500 1 1 ; Knoxville, Tenn.___|| 49.0 W 4,820 | 24 | Richmond, Va.__.__ 85.0 | BSW.___.| 7,650 | 8| Greenshoro, N. C.
Southeast . __..._. 35.8] WNW.__ g, ggg 9 | Tallahassee, Fla__... 43.0 ) SW_____ 4,150 | 8 | Jacksonville, Fla.___|| 68.0 | WNW.__ lé,sl)gg ;g %{iami, gl% X
3 X . X . 3 uron, 8. Dak,
North-Central4____| 85.2 [ WNW._. 26 Duluth,\an ______ 48.4 | WNW__| 5,000 | 15 Ml?neapohs, Minn _j| 65.0 | WNW.__ {12' 800 | 12 | Minneapolis, Minn.
18 | Des Moines, Iowa...|| 49.6 | W____.__ 4,770 | 20 | 8pringfield. D1 _____ 624 | W_____.. 16,560 | 14 | Wichita, Kan.
SW 4,810 | 10y[{Oklahoma City,
18 | Tulss, OKla. ... 3.2 |R%w.| £880 | '8 wOKIa, 76.8 | WSW_..| 8,860 | 23 | Abilene, Tex.
bt aco, Tex..__...__
24 | Havre, Mont_.___._. 55.0 .—---.-| 3,300 | 24 | Great Falls, Mont._.|| 7.0 | N______. 10, 545 | 19 | Medford, Oreg.
24 | Cheyenne, Wyo__.._{| 44.4 | WSW___| 3,330 [ 16 | Reno, Nev._......__ 73.0 | WN'W._| 15,360 | 29 | Rock Springs, Wyo.
17 | Las Vegas, Nev..__. 46.6 | WNW__{ 4,800 | 17 | Burbank, Calif______ 73.0 ———-w--{ 10,480 | 23 | EI Paso, Tex,

1 Maine, Vermont, New Hampshire, Massachusetts, Rhode Island, Connecticut,
New York, New Jersey, Pennsylvania, and northern Ohio.

3 Delaware, Maryland, Virginia, West Virginia, southern Ohio, Kentucky, eastern
Tennesses, and North Carolina.

3 Sonth Carolina, Georgia, Florida, and Alabama,

4 Michigan, Wisconsin, Minnesota, North Dakots, and South Dakota.

s Indiana, Illinois, Iowa, Nebraska, Kansas, and Missouri.

WEATHER ON THE NORTH ATLANTIC OCEAN
By H. C. HUNTER

Atmospheric pressure.—During November 1941 the pres-
sure over those areas of the North Atlantic which are well
covered by available reports was in the main lower than
normal. This was notably the case near the Azores, where
the average pressure at Horta was 5.2 millibars (0.15 inch)
less than the normal November mean, owing to almost con-
tinuously subnormal pressure during the first half of the
month. There were less notable deficiencies near the coast
of Portugal and the east coast of the United States. On
the other hand, near southeastern Nova Scotia the average
pressure exceeded the monthly normal.

The extremes of pressure in the vessel reports that have
been received were 1,035.2 and 985.1 millibars (30.57 and
29.09 inches). The high mark was recorded at a very early
hour of the 29th near 42° N, 65° W, 'The low mark was
noted not far to southwestward of the westernmost Azores
shortly before sunrise of the 2d. A pressure substantially
the same as the low mark mentioned was noted at Horta-
-on the 7th, as table 1 indicates.

T° Mississippi, Arkansas, Louisiana, Oklahome, Texas (except El1 Paso), and western
'ennessee.
T Montans, Idaho, Washington, and Oregon.
¢ Wyoming, Colorado, Utah, northern Nevada, and northern California,
T’ Southern California, southern Nevada, Arizona, New Mexico, and extreme west
exas.

TaABLE 1.—Averages, departures, and extremes of atmospheric pressure
(sea level) at selected stations for the North Atlantic Ocean and sis
shores, November 1941

Depar-
Station 3;2;3%2 tl;{)ei_glo;in Highest | Date | Lowest | Date
Millibars | Millibars | Millibars Millibars

Lisbon, Portugal . _____________ 1,015.9 -1.4 1,025 123-25 95 11
Horta, Azores__________ .| 1,015.1 -5.2 1,030 2 a85 7
Belle Isle, Newfoundland. 1,008.1 .0 1,023 2 086 22
Halifax, Nova Scotia__ - 1,016.6 “+2.4 1,032 29 999 21
Nantucket.___._______ 1,016.9 -7 1,035 28 997 7
Hatteras___.____._____ 1,019.0 —.6 1,032 28 1,001 [
Turks Island. ... 1,015.0 —-.6 1,019 29 1,011 | 16,21

ey West. ... ... 1,016.3 —.3 1,023 10 1,010 6
New Orleans..._..._..._.___.. 1,019.6 +.3 1,031 24 1, 008 5

1 For 27 days.

Nore.—All data based on available observations, departures cotal})ﬂed from best
available normals related to time of observation, except Hatteras, Key West, Nantucket,
and New Orleans, which are 24-hour corrected means.

Cyclones and gales—No storms worthy of special
comment affected the lower latitudes this month, and in
the middle latitudes, as far as reports that have come to
hand indicate, the month was comparatively undisturbed
for November, save for a few days near southwestern
Europe. In the portion of the ocean west of longitude



